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IN THE CLAIMS 

Rewrite claims 3 and 7 as follows. 

3 . The packet communication control apparatus according 
to claim 1 ; 

wherein said apparatus further comprises: 
means for monitoring a signal for sending a query to 
other communication apparatus about the address information, 
said address information being sent to said server by said 
mobile terminal so as to start data communication with the 
other communication apparatus; and 

a memory for storing said address information of the 
other communication apparatus and said identifier of said home 
gateway apparatus set permanently for the other communication 
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apparatus, said address information being included in a reply 
signal returned from said server to said signal . 

7 . The packet communication control method according to 



wherein said IP address allocated to said mobile 



terminal is an IP address allocated by said home gateway 
apparatus . 
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MARKED UP VERSION OF REWRITTEN CLAIMS 

3 . (Amended) The packet communication control apparatus 
according to claim 1 [or 2] ; 

wherein said apparatus further comprises: 
means for monitoring a signal for sending a query to 
other communication apparatus about the address information, 
said address information being sent to said server by said 
mobile terminal so as to start data communication with the 
other communication apparatus; and 

a memory for storing said address information of the 
other communication apparatus and said identifier of said home 
gateway apparatus set permanently for the other communication 
apparatus, said address information being included in a reply 
signal returned from said server to said signal. 

7 . (Amended) The packet communication control method 
according to claim 5 [or 6] ; 

wherein said IP address allocated to said mobile 
terminal is an IP address allocated by said home gateway 
apparatus . 
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SPECIFICATION 
PACKET COMMUNICATION CONTROL APPARATUS AND PACKET 
COMMUNICATION CONTROL METHOD 

FIELD OF THE INVENTION 

The present invention relates to a packet 
communication system that supplies a terminating service to 
each terminal to which a dynamic IP address is allocated and 
a packet communication control method to be employed for the 
system. More particularly, the present invention relates 
to a mobile packet communication apparatus that supplies the 
terminating service to each mobile terminal and a packet 
communication control method used in a communication 
network employed for the apparatus. 

BACKGROUND ART 

In recent years, Internet and mobile communication 
services have been spreading rapidly. Internet 
communication is realized by sending IP packets with use of 
the IP (Internet Protocol) (RFC 791), which is actually the 
standard of the communications via the Internet. In the case 
of such the Internet communication, each apparatus 
connected to the Internet is required to have an IP address 
decided uniquely in the world so as to be distinguished from 



others. The Internet decides the route for each IP packet 
according to the IP address. 

However, general users of the Internet use their names 
(FQDN (Fully-Qualified Domain Name)) so as to specify 
destinations without knowing it. The DNS (Domain Name 
System) is used on the Internet. In the DNS are registered 
both IP address and name of the apparatus connected to the 
Internet. When an Internet user specifies a destination 
apparatus with the name, the DNS can search the IP address 
corresponding to the name. The DNS is a distributed data 
base. In case a DNS cannot reply to a query from a terminal, 
it puts a query to another DNS about the matter. 

The IPv4 addresses used at present are expected to be 
used up soon as a result of such the rapid spreading of the 
Internet. In order to solve this problem, therefore, it is 
now under examination to employ a new system of IPv6 
addresses. Fig. 19 shows such the IPv6 address system 
regulated by the RFC 2460. An IPv6 address 700 takes a 
three-layer structure (Public Topology 707, Site Topology 
708, and Interface ID 706) . The Public Topology 707 
identifies a provider for relaying the Internet traffic and 
it is configured by a format prefix 701, a TLA ID 702 for 
denoting the top hierarchical layer of the routing, a 
reserved area 703, and an NLA ID 704 for denoting the second 
hierarchical layer of the routing. The Site Topology 708 



identifies a sub-network in an end-user site connected to 
the Internet and it includes an SLA ID 7 05. The Internet 
ID 706 identifies the interface on the sub-network. When 
a terminal is connected to the Internet while the IPv6 IP 
address autoconf iguration function is used, the terminal 
can receive both Public Topology 707 and Site Topology 708 
from the Internet, so that the terminal can combine them with 
an Interface ID and generate an IP address. Because the 
address autoconf iguration function can be used for the IPv6 
addresses such way, the IPv6 address system can make it 
convenient to specify a destination apparatus with its name 
more than when it is specified with its IP address. This 
is why a destination apparatus should rather be specified 
with its name in the case of the IPv6 address system. 

Because the IP address corresponding to an apparatus 
name is changed every moment, employment of another method 
is now under examination in the IETF (Internet Engineering 
Task Force) ; the method updates the DNS information 
dynamically (dynamic DNS) . Concretely, the IETF RFC 2136 
regulates the specifications of the message for updating the 
DNS dynamically. 

On the other hand, the rate of data communication to 
the whole communication is getting larger and larger in 
mobile communication services in recent years. In order to 
improve the efficiency of such data communications, it is 



now under examination to employ such mobile packet 
communication networks as the PDOP (PDC-Packet) , the GPRS 
(General Packet Radio Service) . While there are many 
communication protocols used for such mobile packet 
communication networks, the IP is the main stream of those 
protocols now. Generally, a mobile communication network 
is configured by a wireless access network consisting of 
base stations and base station controllers, and a core 
network consisting of subscriber nodes and gateway nodes. 
A mobile packet communication network formed on the basis 
of the GPRS method uses the signaling procedure specific to 
the GPRS just like the telephone communication so as to set 
a connection from an origination terminal to a gateway node 
of the home network before starting the packet 
communication. When the IP packet is sent from the 
origination mobile terminal to the destination mobile that 
uses a permanent IP address, a header addressed to the 
gateway node of the home network is added (encapsulation) 
to the IP packet in the subscriber node. The IP packet is 
then sent to the gateway node existing in the home of the 
origination terminal. In this case, the home gateway node 
is decided when the subscriber contract is made. 
Hereinafter, the gateway node is fixed. In this home gateway 
node, the added header is removed (decapsulation) , thereby 
the original IP packet is restored. The home gateway node 



of the destination mobile terminal is identified by the IP 
address of the destination mobile terminal written in the 
destination address field of the original IP packet header. 
The IP packet is thus transferred to the node. The 
destination gateway node identifies the visiting subscriber 
node from the IP address set in the IP packet header, then 
encapsulates the IP packet again and sends it to the visiting 
subscriber node. The visiting subscriber node decapsulates 
the IP packet so as to restore the original IP packet and 
transfer the packet to the destination mobile terminal such 
way. Each IP packet thus arrives in the destination mobile 
terminal. A communication section in which an IP packet is 
decapsulated to the original one after an IP packet is 
capsulated is usually referred to as a tunnel. 

In a mobile communication network, an IP address is 
allocated in two ways; in one way, an IP address is allocated 
to each mobile terminal permanently (hereinafter, to be 
referred to the permanent IP address method) and in the other 
way, an IP address is allocated to each mobile terminal when 
the mobile terminal begins communication so as to make the 
use of the IP address effective (hereinafter, to be referred 
to as the dynamic IP address method) . An IP address 
allocated to a mobile terminal has the same format as that 
of the node to be connected to the mobile terminal 
permanently as usually. Although IPv6 addresses will be 



allocated to mobile terminals in the future, terminals that 
use such IPv6 addresses generally will not have permanent 
IP addresses. Consequently, a terminating service supplied 
to the mobile terminals that use dynamic IP addresses will 
become an indispensable function for mobile packet 
communication networks. 

In the present IPv4 address system, almost all the 
user terminals have dynamic IP addresses allocated from each 
ISP (Internet Service Provider) when they begin 
communication respectively. However, to begin 
communication between terminals that use dynamic IP 
addresses, the packet network is required to have a 
directory service server and each terminal to have an 
application program for using the directory service. 

On the other hand, the IETF is now examining the mobile 
IP specifications corresponding to the IPv6 address system. 
In the case of the mobile IPv6 address system, an origination 
terminal sends a packet addressed to a destination mobile 
terminal to the home address thereof, allocated by the 
provider. The home agent of the destination mobile terminal 
then receives the packet sent to the home address. Then, 
the home agent adds a header including the visiting address 
of the destination mobile terminal to the received packet, 
then transfers the packet to the destination mobile 
terminal. Receiving the packet, the destination mobile 



terminal sends a control signal to the origination terminal. 
The control signal includes the visiting address of the 
destination mobile terminal itself. The origination 
terminal then stores the visiting address information of the 
destination mobile terminal included in the control signal, 
thereby the visiting address of the destination mobile 
terminal can be used for the subsequent packet 
communications between those terminals. The visiting 
address mentioned above means an address allocated 
dynamically to a mobile terminal in the visiting network of 
the mobile terminal. 

DISCLOSURE OF THE INVENTION 

In the future, forms of services in each mobile packet 
communication network will be more diversified into, for 
example, communication services between mobile terminals on 
a mobile packet communication network, communication 
services from terminals on a fixed network to mobile 
terminals on a mobile packet communication network, etc. 
Communication services will also be realized between fixed 
terminals to which dynamic IP addresses are allocated in the 
fixed Internet. 

In order to provide such the services, each network 
should be provided with a function for transferring packets 
to destination terminals that use dynamic IP addresses* 



However , the main object of the present mobile packet 
communication network is to provide services with which a 
network carrier enables each mobile terminal to access 
apparatuses on a fixed network. Consequently, a packet 
terminating service is just supplied to mobile terminals to 
which fixed IP addresses are allocated. 

Furthermore, according to the above conventional 
technique, it is possible to identify the home gateway node 
of a destination mobile terminal that uses a fixed IP address 
from the address information set in the original IP packet 
at the origination home gateway node. In case the 
destination terminal uses a dynamic IP address, however, the 
origination gateway node cannot identify the route to the 
destination gateway node from the original IP packet header. 
The conventional technique therefore comes to be confronted 
with a problem; no terminating service is provided in 
communications from origination terminals to mobile 
terminals that use dynamic IP addresses. 

On the other hand, inter-terminal packet 
communications can use IP addresses (care of address) 
allocated dynamically in a visiting network as IP header 
information after the visiting address of the destination 
mobile terminal is registered in the origination terminal 
with use of the mobile IPv6 address method that is now 
examined in the IETF. In this case, the mobile terminal is 



required to have a fixed IP address (home address) as its 
identification information. The first packet addressed to 
a mobile terminal must be sent to the fixed IP address of 
the mobile terminal . In order to register a visiting address 
(care of address) of the destination terminal in the 
origination terminal, every terminal that communicates with 
a mobile terminal must be provided with an additional 
function for interpreting mobile IPv6 messages, A mobile 
terminal, when it is in an environment that cannot use mobile 
IPv6 addresses, cannot use any terminating service with use 
of its IP address (care of address) allocated dynamically 
in the visiting network. 

In order to solve the above conventional problems, the 
mobile packet communication network of the present 
invention employs the dynamic DNS. Each mobile terminal is 
provided with a dynamic DNS client function. When an IP 
address is allocated to a mobile terminal, the mobile 
terminal sends a DNS update message including an IP address 
allocated thereto dynamically to the subscriber node. 
Receiving the DNS update message, the subscriber node adds 
the home gateway node ID (network ID) of the above mobile 
terminal to the message as a parameter and sends the message 
to the dynamic DNS . 

The mobile terminal may not be provided with the DNS 
function. Instead of the function, the subscriber node may 



be provided with the DNS proxy function in this case* In 
case the subscriber node is provided with the DNS proxy 
function, the subscriber node sends a DNS update message 
including a dynamically-allocated IP address and a network 
ID to the dynamic DNS. In this case, the subscriber node 
may send a plurality of DNS update messages to the dynamic 
DNS at a time. 

The message specifications regulated by the IETF RFC 
213 6 may be expanded and used for the DNS update message to 
be sent to the dynamic DNS . The present invention enables 
the subscriber node to add a network ID parameter to the DNS 
update message* A network ID is an ID of a gateway node 
through which packets are always sent from the subject 
mobile terminal. Receiving a DNS update message as 
described above, the dynamic DNS updates both IP address and 
network ID corresponding to the apparatus name. 

The origination terminal starts up the communication 
registration procedure before beginning the communication 
with a mobile terminal, then sets a connection for 
transferring packets to the origination home gateway node 
therefrom. Receiving the communication registration 
procedure, the home gateway node checks whether or not an 
IP address is set for the origination terminal. In case the 
origination terminal uses the dynamic IP addressee thod, the 



home gateway node allocates an IP address to the origination 
terminal . 

Then, the origination terminal sends a DNS query 
message to the dynamic DNS so as to identify the IP address 
allocated to the destination terminal from the apparatus 
name. According to the present invention, the subscriber 
node uses a UDP port number so as to monitor the DNS message 
for using the UDP port 53. Receiving such a DNS message, 
the subscriber node refers to the operation code set in the 
received message so as to detect a DNS query message 
(Opcode=0) , then waits for a reply message to be received 
in response to the DNS query message and stores the IP 
address and the network ID of the destination terminal 
included in the reply message temporarily. 

The subscriber node, when receiving a packet 
addressed to a destination terminal from an origination 
terminal, reads the network ID of the destination terminal 
stored by the second means, then adds the header information 
addressed to the origination side home gateway node and the 
network ID to the user packet to be sent to the origination 
side home gateway node. 

Receiving the user packet, the origination side home 
gateway node refers to the network ID of the destination 
terminal included in the received packet so as to identify 
the destination side home gateway node to which the received 



packet is to be transferred. Each gateway node holds a table 
on correspondence between the IP address and the network ID 
of each of mutually connectable gateway nodes and uses the 
table for transferring packets between gateway nodes. 

A header addressed to the destination side home 
gateway node is added to each packet addressed to a 
destination terminal at the origination side home gateway 
node, then the packet is sent to the destination side home 
gateway node. The method for transferring packets between 
gateway nodes may use the routing table of each gateway node, 
as well as the L2TP (Layer Two Tunneling Protocol) (RFC 2 661) 
examined by the IETF, the GTP (GPRS Tunneling Protocol) 
specified by the ETSI, and a label switching technique 
(Internet RFC Dictionary, p745) , for example. 

The destination side home gateway node decapsulates 
the received packet, then identifies the visiting 
subscriber node of the destination terminal from the 
destination IP address set in the original IP header. Then, 
the destination side home gateway node adds a header 
addressed to the subscriber node again to the packet and 
transfers the packet to the destination terminal. 

According to the present invention, therefore, it is 
possible to identify the home gateway siwtching system of 
each terminal that uses the dynamic IP address method from 
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the network ID so as to supply the terminating service to 
the mobile terminals that use the dynamic IP address method. 
In this case, a subscriber node that has received a 
dynamic DNS update request from a terminal may not send a 
request for updating both IP address and network ID 
corresponding to the apparatus name set in the dynamic DNS 
:/J to the dynamic DNS; instead, the subscriber node may be 

provided with the dynamic DNS proxy function. Concretely, 
i- n case a terminal has an allocated IP address, the 
. --* y subscriber node sends a request for updating both IP address 

-.JH; and network ID corresponding to the apparatus name set in 

..• ^ the dynamic DNS to the dynamic DNS without receiving the 

I O dynamic DNS update request from the terminal. Consequently, 

j it is possible to supply the terminating service to mobile 

1 terminals that use the dynamic IP address method while each 

I terminal is not provided with the dynamic DNS client 

j 

j function. In addition, in case a subscriber node sends a 

| plurality of DNS update requests to the dynamic DNS at a 

i 

I time, it is possible to reduce the load of the dynamic DNS 

j to be caused by the resource record updating. 
I Each gateway node may monitor DNS query messages and 

% accumulate information of both IP address and network ID 

= included in each reply received in response to a DNS query. 

~- Consequently, it is possible to supply the terminating 
service to the mobile terminals that use the dynamic IP 
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address method without changing the communication protocol 
used between the subscriber node and the gateway node. 

Each gateway node, when receiving a packet addressed 
to a destination terminal, may ask the dynamic DNS about the 
network ID corresponding to the IP address of the 
destination terminal. The gateway node, when receiving the 
packet, obtains the network ID from the dynamic DNS and 
identify the destination side gateway node to which the 
packet is to be transferred. Consequently, it is possible 
to supply the terminating service to the mobile terminals 
that use the dynamic IP address method without providing any 
of subscriber nodes and gateway nodes with the DNS message 
monitoring function . 

Furthermore, the gateway node may monitor DNS query 
messages and accumulate information of both IP address and 
network ID included in each reply to a DNS query so as to 
put a query to the dynamic DNS about the network ID 
corresponding to the IP address of a destination terminal 
when receiving a packet addressed to the destination 
terminal from an origination terminal. Consequently, it is 
possible to obtain the network ID of the destination 
terminal, thereby the terminating service can be supplied 
to mobile terminals that use the dynamic IP address method 
even when a DNS query message sent from an origination 



terminal does not pass the home gateway node used by the 
origination terminal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.l is a block diagram of a mobile packet 
communication network. 

Fig. 2 is a block diagram of a dynamic DNS. 

Fig. 3 is a block diagram of a gateway node/subscriber 

node . 

Fig. 4 is a configuration of a resource record table 
held by a dynamic DNS. 

Fig. 5 is a configuration of a subscriber information 
table held by a service controller. 

Fig. 6 is a configuration of a gateway node address 
table held by a gateway node. 

Fig. 7 is a configuration of a user management table 
held by a gateway node. 

Fig. 8 is a configuration of a user state management 
table held by a subscriber node. 

Fig. 9 is a format of the DNS update message to be 
received by a dynamic DNS. 

Fig. 10 is a format of the DNS query message to be 
received by a dynamic DNS. 

Fig. 11 is a flowchart for describing processings to 
be executed at a subscriber node/gateway node. 



Fig. 12 is a format of packets to be transferred 
between a subscriber node and a gateway node. 

Fig. 13 is a format of packets to be transferred 
between gateway nodes. 

Fig. 14 is a flowchart for describing the originating 

procedure of terminals. 

Fig. 15 is a flowchart for describing the 
communication procedure of origination terminals that 
belong to different gateway nodes respectively. 

Fig. 16 is a flowchart for describing the 
communication procedure of origination terminals that 
belong to one and the same gateway node. 

Fig. 17 is a flowchart for describing the 
communication procedure in a second embodiment of the 
present invention . 

Fig. 18 is a flowchart for describing the 
communication procedure in a third embodiment of the present 
invention. 

Fig. 19 is a format of IPv6 addresses. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Hereunder, a first embodiment of the present 
invention will be described with reference to the 
accompanying drawings ♦ 



Fig.l is a block diagram of a mobile packet 
communication network 12 (12a, 12b) in the first embodiment 
of the present invention. 

The mobile packet communication network 12 is 
configured by a wireless access network 5 (5a, 5b) and a core 
network 1 (la, lb) . In the case of the present invention, 
a dynamic DNS 2 (2a, 2b) is connected to the core network 
1. The core network 1 is configured by a plurality of 
subscriber nodes 4 and a plurality of gateway codes 3. Those 
subscriber nodes 4 and those gateway codes 3 are connected 
to, an M-SCP 6 (6a, 6b) via a common channel signalling 
network 11 (11a, lib) respectively. A gateway node 3 has 
means for communication with networks other than the mobile 
packet communication network 12 with use of the Internet 
protocol. The communication means may be, for example, an 
ISP 13, a LAN 14, the Internet 15, or the like. 

The wireless access network 5a is configured by a 
plurality of base stations (BS) 9 (9a, 9b) and a plurality 
of base station controllers (RNC) 10 (10a, 10b). 

The dynamic DNS 2 receives a DNS update signal from 
the terminal 7 and/or 8 allocated with a dynamic IP address 
or from a subscriber node 4 provided with a dynamic DNS proxy 
function and updates the IP address information and the 
network ID corresponding to the name of the terminal. 



The M-SCP 6 stores a program for supplying additional 
services to the subscribers and a subscriber information 
table 600 shown in Fig. 5. 

Subscriber nodes and gateway nodes refer to the 
subscriber information table 600 so as to obtain contract 
conditions, location information, and authentication 
information of those subscribers. The subscriber 
information table is configured by a plurality of entries 
(600-1 to 600-n) generated for each mobile packet 
communication network subscriber ID (IMSI) 601 as shown in 
Fig. 5. Each entry corresponds to an IMSI and defines the 
location information 602, the subscriber class 603, the 
network ID 604, and the authentication information 605. 
Fig. 2 is a block diagram of a dynamic DNS 2. 
The dynamic DNS 2 is connected to a CPU 21 that 
controls the DNS query signal and the DNS update signal 
exchanged between apparatuses of the mobile packet 
communication network and between the mobile packet 
communication network and another IP network; a memory 22; 
and an IP interface part 23 that terminates the signal line 
connected to an IP network via a bus 25 respectively. 

The communication between the CPU 21 and another 
apparatus of the mobile packet communication network uses, 
for example, the Internet protocol. 



The memory 22 stores a program for sending/receiving 
signals to/ from terminals and nodes connected to an IP 
network, or another DNS, as well as a resource record table 
200 shown in Fig. 4. 

The resource record table 200 is referred from 
apparatuses on a mobile packet communication network and 
other IP networks so as to identify the IP addresses 
corresponding to their names. The resource record table 200 
is configured by a plurality of entries (200-1 to 200-n) 
generated for each FQDN (name) 201 as shown in Fig. 4. 
Corresponding to the FQDN 201, each entry defines the IP 
address 202, the network ID 203, and the expire date 204. 

The IP address 202, when it is allocated to a terminal, 
is updated by a request issued from the terminal or 
subscriber node 4 provided with the dynamic DNS proxy 
function. An apparatus that has allocated an IP address to 
a terminal may also request the dynamic DNS 2 to update the 
IP address. 

The network ID 203, when a terminal uses the dynamic 
IP address method, is updated together with the IP address 
information. 

The dynamic DNS resource record table of the present 
invention differs from other ordinary resource record 
tables in that the table 200 stores a network ID for each 
terminal name . 



Fig. 3 is a block diagram of a gateway node 3 or 
subscriber node 4 . 

The gateway node 3 is configured by a CPU 31 for 
controlling signals sent/received to/from subscriber nodes 
and other networks; a memory 32; a signaling termination 
part 33 for terminating signal lines connected to a common 
channel signalling network 35; and an IP network interface 
part 34 (34a, 34b) for terminating signal lines 36 connected 
to other IP networks and signal lines 37 connected to other 
nodes in a core network 1 via a bus 38 respectively. 

The communication between the CPU 31 and a subscriber 
node/another network uses, for example, the Internet 
protocol . 

The memory 32 stores a program for sending/receiving 
signals to/from apparatuses on another IP network or 
apparatuses on the core network 1, a program for allocating 
an IP address to a terminal dynamically, a gateway node 
address table 300 shown in Fig. 6, and a user management table 
310 shown in Fig. 7. 

The IP address assignment may be realized by such a 
stand-alone apparatus as a DHCP (Dynamic Host Configuration 
Protocol) server, or the like. 

The IP network interface part 34 is connected to a 
switch 3 9 used to switch the connection in the node 3. 



The gateway node address table 300 is referred so as 
to identify the IP address of another gateway node 
corresponding to a network ID. The table 300 defines a 
relationship between the network ID entry 301 and the 
gateway IP address entry 302. 

The user management table 310 is configured by a 
plurality of entries generated for each subscriber ID of a 
mobile packet communication network (IMSI) 311 as shown in 
Fig. 7. Corresponding to the IMSI 311, each entry defines 
items of the IP address 312; the dynamic IP address flag 313 
for denoting that the IP address allocation method is 
dynamic; the subscriber node IP address 314 at which the 
current terminal exists; a tunnel ID 315 for identifying a 
connection set between a subscriber node and a home gateway 
node . 

When the apparatus shown in Fig. 3 is employed as a 
subscriber node 4, the configuration of the subscriber node 
4 becomes the same as that of the gateway node except that 
the signalling termination part 33 terminates the signal 
lines 45 connected to the common channel signalling network 
and the IP network interface part 34 terminates the signal 
line 46 connected to the wireless access network 5 and the 
signal line 47 connected to other nodes in the core network. 
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The communication between the CPU 31 and apparatuses 
in another core network or apparatuses on the wireless 
access network uses, for example, the Internet protocol. 

The memory 32 stores a program for sending/receiving 
signals to/from apparatuses on the wireless access network 
or apparatuses on another core network, a program for 
monitoring TCP/UCP port numbers, a program for monitoring 
queries to the dynamic DNS shown in Fig. 11, and a user state 
management table 400 shown in Fig. 8. 

The user state management table 400 is configured by 
a plurality of entries {400-1 to 400-n) generated for each 
mobile packet communication network subscriber ID (IMSI) 
401 as shown in Fig. 8. Corresponding to the IMSI 401, each 
entry defines items of the origination terminal FQDN 402, 
the origination terminal IP address 403, the origination 
terminal network ID 4 04, the destination terminal IP address 
405 obtained by the DNS query monitoring program shown in 
Fig. 11, the destination terminal network ID 406, the source 
subscriber home gateway node IP address 4 07, the tunnel ID 
408 for identifying a connection between a subscriber node 
and a home gateway node. 

Fig. 9 shows a format of IP packets to be sent between 
the terminal 7 or 8 and the dynamic DNS so as to change a 
resource record corresponding to the FQDN of the dynamic 
DNS. When a terminal is not provided with the dynamic DNS 



client function while a subscriber node 4 is provided with 
the dynamic DNS proxy function, the packet shown in Fig. 9 
is sent between the subscriber node 4 and the dynamic DNS 
2. 

The IP packet 500 is configured by an IP header 510, 
a TCP/UDP header 520, and a user data field 530. A control 
message for updating the DNS is set in the user data field 
530. 

When an apparatus on an IP network communicates with 
the dynamic DNS 2, "53" is set as the destination port number 
of the TCP/UDP header 520. 

The control message for "updating the DNS" sent from 
a subscriber node 4 to the dynamic DNS 2 is configured by 
sections of Header 531 including ID 5311 for identifying a 
request source, RQ 5312 for denoting a message 
request/reply, and OP code 5313 for denoting a message type; 
Zone 532 for denoting zone information to be updated; 
Pre-requisite 533 including information of the current 
state of the target zone; Update 534 for denoting an item 
to be updated; and Additional Data 535 including information 
related to the updating zone. The OP code of the "DNS Update" 
is "5". 

Fig. 10 shows a format of IP packets to be sent between 
the terminal 7 or 8 and the dynamic DNS 2 so as to query a 



resource record corresponding to the domain name of the 
dynamic DNS . 

The configuration of the IP packet and the 
configuration of the header 531 in a control message for 
putting a query to the DNS are the same as those shown in 
Fig. 9. The OP code of the "DNS query" is "0". 

The "DNS query" to be sent from a terminal to the 
dynamic DNS 2 includes Header 531, which is followed by 
Question 542 including items queried to the dynamic DNS 2; 
Answer 543 including a reply to a query; Authority 544 
including pointer information to Authoritative Name Server; 
Additional 545 including information related to the reply. 
The question session 542 includes a query type (QTYPE) 

5422, a query class (QCLASS) 5423, and a query domain name 

(QNAME) 5421. 

The answer session 543 includes a resource record 
related to a query. For example, an IP address 5431 and a 
network ID (NID) 5432 corresponding to a terminal name are 
included. 

Fig. 11 shows a DNS query monitoring routine 60 started 
up when the subscriber node 4 detects a TCP/UCP port "53". 

The DNS query monitoring routine 60, when a port 
number 53 is detected, reads the value of the OP code 5313 
included in the header 531 of a control message (step 61) . 
When the OP code is "0", the routine 60 stores the source 



IP address 511 of the IP header 510 and the ID 5311 for 
identifying the request source temporarily (step 62), then 
waits for a reply to be received in response to the DNS query 
(step 63) . 

When the subscriber node 4 receives a reply message 
in response to a DNS query including the value stored in step 
62 (step 64) , the routine 60 adds the destination IP address 
and the destination network ID included in the answer 
session 543 of the reply message returned to the DNS query 
in the field corresponding to the source IP address of the 
user state management table 400 stored in the memory (step 
65) . The routine 60 is then terminated. 

In case the OP code is not "0" in step 61, the routine 
60 is terminated with no operation. 

Fig. 12 shows a format of the packet 550 to be 
transferred through a connection between the subscriber 
node 4 and the gateway node 3 . 

The packet 550 is configured by items of IP Header 551; 
TCP/UCP Header 552; Tunnel Header 553; Destination Network 
ID 554; Original IP Header 555; and Original User Data 556. 

When a packet is transferred from a subscriber node 
to a gateway node, the IP address of the subscriber node 4 
is set in the source IP address 5512 of the IP header 551 
and the IP address of the gateway node 3 is set in the 
destination IP address 5511 respectively. 



Header information for each encapsulation method is 
set in the tunnel header 553. 

When a packet is transferred from a subscriber node 
to a gateway node, the destination network ID corresponding 
to the destination IP address 5551 set in the original IP 
header 555 is read from the user state management table 400 
and it is set in the destination network ID 554. 

Fig. 13 shows a format of the packet 560 to be 
transferred via a connection set between gateway nodes 3. 

Whether or not the destination network ID 554 is 
included is only a difference between the above packet 560 
and the packet 550 shown in Fig. 12, 

When a packet is transferred from an origination 
gateway node to a destination gateway node, the IP address 
corresponding to the destination network ID is read from the 
gateway node address table 300 and it is set in the 
destination IP address 5511 set in the IP header 551. 

Next, a description will be made for the origination 
procedure and the communication procedure carried out 
respectively in the mobile packet communication network 
shown in Fig.l with reference to the signal sequences shown 
in Figs. 14 through 16. 

Fig. 14 shows the origination procedure required for 
the user of the mobile terminal 7a connected to the mobile 



packet communication network 12a to start packet 
communication . 

The mobile terminal 7a must register itself in the 
subject network before starting the packet communication. 
At first, the mobile terminal 7a sends a communication 
registration request message 100 to the subscriber node 4a. 
The message 100 includes a mobile packet communication 
network subscriber ID (IMSI) . Receiving the communication 
registration request message 100, the subscriber node 4a 
decides the M-SCP 6a for holding the subscriber information 
according to the IMSI included in the received message 100 
and sends the subscriber information read request message 
101 to the M-SCP 6a. 

Receiving the subscriber information read request 
message 101, the M-SCP 6a reads the authorization 
information and the network ID from the subscriber 
information table 600 according to the IMSI included in the 
received message 101 (step 102) and sends the subscriber 
information read reply message 103 including the 
authorization information and the network ID to the 
subscriber node 4a. 

Receiving the reply message 103, the subscriber node 
4a writes the network ID included in the received message 
103 in the field corresponding to the IMSI of the user state 
management table 400 (step 104), then executes an 
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authorization processing for the mobile terminal 7a (step 
105) . 

When the authorization processing is terminated 
normally, the subscriber node 4a sends a subscriber 
information updating message 106 including the self IP 
address to the M-SCP 6a. 

Receiving the updating message 106, the M-SCP 6a 
writes the subscriber node IP address included in the 
received message 106 in the location information field of 
the subscriber information table 600 (step 107) , then sends 
a reply message 108 to the subscriber node 4a in response 
to the subscriber information updating message. Receiving 
the reply message 108, the subscriber node 4a sends a 
communication registration reply message 109 to the mobile 
terminal 7a . 

Then, the mobile terminal 7a executes a processing 
required to send/receive packet data. The mobile terminal 
7a sends an activation request message 110 including the 
IMSI to the subscriber node 4a so as to enable 
sending/receiving packet data. 

The subscriber node 4a reads the network ID from the 
user state management table 400 in step 104. After 
identifying the gateway node 3a from the network ID, the 
subscriber node 4a sends an activation request message 111 



to the gateway node 3a so as to set a connection between the 
subscriber node 4a and the gateway node 3a. 

Receiving the activation request message 111, the 
gateway node 3a allocates an IP address to the mobile 
terminal 7a in case no IP address is allocated to the mobile 
terminal 7a (step 112) . The gateway node 3a then sends reply 
messages 113 and 114 to the mobile terminal 7a via the 
subscriber node 4a. The reply messages 113 and 114 include 
the IP address allocated to the mobile terminal 7a 
respectively. The subscriber node 4a then writes the IP 
address allocated to the terminal 7a and included in the 
received message 113 in the subscriber state management 
table 400. 

The automatic IP address allocation technique may use 
the DHCP {Dynamic Host Configuration Protocol) regulated by 
IETF EFC 1541 and the address autoconf iguration function of 
the IPv6. 

Receiving the reply message 114 returned in response 
to the activation request, the mobile terminal 7a sends a 
DSN update message 115 to the subscriber node 4a. The DSN 
update message 115 includes the FQDN and the IP address 
included in the received message 114. The subscriber node 
4a, when receiving the message 115, reads the network ID from 
the user state management table 400. The network ID is 
written in the table 400 in step 104. After that, the 



subscriber node 4a sends a DNS update message 116 to the 
dynamic DNS 2a. In the DNS update message 116, the Network 
ID is added to the received message 115 as a parameter. The 
dynamic DNS 2a then updates the values in both IP address 
field and network ID field in the resource record table 200 
corresponding to the FQDN included in the received message 
116 (step 117) . 

In case the subscriber node that has received the 
message 113 in response to the activation request is 
provided with the dynamic DNS proxy function and means for 
sending a request for updating both IP address and network 
ID corresponding to the terminal name set in the dynamic DNS 
to the dynamic DNS without receiving any dynamic DNS update 
request from a terminal when the subscriber node is provided 
with the dynamic DNS proxy function and an IP address is 
allocated to the terminal, the subscriber node may read the 
network ID written in the user state management table 400 
in step 104 and send the network ID parameter and a DNS update 
message 116 including the dynamic IP address included the 
received message 113 to the dynamic DNS 2a. 

The origination terminal network ID may be specified 
when the terminal sends an activation request message 110. 

Fig. 15 shows a procedure for sending/receiving packet 
data to/from the mobile terminal 7a that has completed 
originating of a packet shown in Fig. 14. 



When the user of the mobile terminal 7a specifies a 
destination terminal with its name, the mobile terminal 7a 
sends a DNS query message 120, 121 including the name (FQDN) 
to the dynamic DNS 2a via the subscriber node 4a so that the 
IP address is identified from the destination name. At this 
time, the subscriber node 4a detects the TCP/UCP port number 
53 and starts up the DNS query monitoring routine 60 shown 
in Fig. 11. The subscriber node 4a, when detecting that the 
OP code included in the header of the control message is "0", 
stores the source IP address set in the IP header of the 
received message 120 and the ID for identifying the request 
source temporarily and waits for a reply message to be 
returned to the DNS query. 

Receiving the DNS query message 121, the dynamic DNS 
2a refers to the resource record table 200 so as to read both 
of the corresponding IP address and network ID with 
reference to the FQDN included in the received message 121 
(step 122) . In case the dynamic DNS 2a cannot reply to the 
query 121 by itself, the dynamic DNS 2a can put a query to 
the DNS server that manages upper domains about the replay, 
thereby obtaining both IP address and network ID 
corresponding to the FQDN from the DNS server that manages 
the domain to which the FQDN belong. 

Obtaining both IP address and network ID 
corresponding to the FQDN, the dynamic DNS 2a sends a message 
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123 including the IP address and the network ID to the 
subscriber node 4a in response to the DNS query. 

Receiving the reply message 123, the subscriber node 
4a writes the IP address and the network ID included in the 
received message 123 in the entries (the destination IP 
address field and the destination network ID) corresponding 
to the source IP address in the user state management table 
400 (step 124) . Then, the subscriber node 4a sends a message 
including the IP address corresponding to the FQDN to the 
mobile terminal 7a in response to the DNS query. 

The mobile terminal 7a, receiving the reply message 
125, sets the IP address included in the received message 
125 in the destination IP address field of the IP header and 
sends the IP packet including the user information to the 
subscriber node 4a (step 126) . 

The subscriber node 4a, receiving the IP packet 126, 
reads the destination network ID, the gateway node IP 
address, and the tunnel ID corresponding to the source IP 
address from the user state management table 400 . The 
subscriber node 4a then adds the network ID to the user 
information so as to enable the packet transfer to the 
destination terminal. Then, the subscriber node 4a adds an 
additional header including the tunnel information to the 
user information to be transferred to the gateway node 3a 
via the connection between the subscriber node 4a and the 



gateway node 3a, set in the origination procedure. The 
packet is thus transferred to the gateway node 3a (step 127) . 

Receiving the packet 127 configured by the original 
user information, the destination network ID, and the header 
including the tunnel information, the gateway node 3a 
removes the additional header and compares the ID of the 
gateway node itself with the destination network ID included 
in the received packet 127 (step 128) . 

In case the origination and destination network IDs 
do not match, the gateway node 3a refers to the gateway node 
address table 300 so as to read the IP address of the 
destination gateway node 3c corresponding to the 
destination network ID, After that, the gateway node 3a 
transfers the packet configured by the original user 
information and the additional header including both 
origination and destination node IP addresses to the gateway 
node 3c (step 129) . 

Fig, 16 shows a procedure carried out in step 128 shown 
in Fig. 15 when both origination and destination network IDs 
match . 

The processings in steps 120 to 128 are the same as 
those shown in Fig. 15. 

When both origination and destination network IDs 
match, the gateway node 3a refers to the user management 
table 310 according to the destination IP address included 



in the original user information of the received packet 127 
so as to read the IP address of the visiting subscriber node 
of the destination terminal. The gateway node 3a then 
transfers the packet 130 including the additional header 
including the IP address of the subscriber node 4b and the 
self IP address, as well as the original user information 
to the subscriber node 4b. 

Receiving the packet 130, the subscriber node 4b 
removes the additional header, then transfers the packet 131 
including the original user information to the mobile 
terminal 8a. 

With the above processings, a packet is transferred 
to a mobile terminal that has completed an origination 
processing in a mobile packet communication network even 
when the destination terminal uses the dynamic IP address 
method. 

Next, a second embodiment of the present invention 
will be described with reference to the accompanying 
drawings. In this embodiment, the gateway node 3 is provided 
with the DNS query monitoring routine 60 shown in Fig. 11; 
the subscriber node 4 is not provided with the routine 60. 

Fig. 17 shows the procedure for processings to be 
carried out in this second embodiment. 

The procedure shown in Fig. 17 differs from that shown 
in Fig. 15 only in that the gateway node 3 monitors a DNS query 



issued from a terminal 7a to the dynamic DNS 2a and the 
gateway node 3a, when receiving a reply message from the 
dynamic DNS 2a in response to the DNS query, stores both IP 
address and destination network ID temporarily. 

In this embodiment, neither the destination IP 
address field nor the destination network ID field is 
required as an entry for each IMSI in the user state 
management table 400 of the subscriber node 4. The 
destination network ID field 554 is omissible from the 
format of the packet 550 transferred between the subscriber 
node 4 and the gateway node 3 in this embodiment. However, 
the destination IP address field and the destination network 
ID field must be added as entries for each ISMI in the user 
management table 310 provided for the gateway node 3. 

When the user of the mobile terminal 7a specifies a 
destination apparatus with its name so as to start 
communication, the IP address of the destination apparatus 
is identified from the name. The mobile terminal 7a, 
therefore, sends DNS query messages 140, 141, and 142 
including the name (FQDN) to the dynamic DNS 2a via the 
subscriber node 4a and the gateway node 3a. The gateway node 
3a then detects the TCP/UCP port number 53 and starts up the 
DNS query monitoring routine 60 shown in Fig. 11. 
Furthermore, the gateway node 3a detects that the OP code 
included in the header of the control message is w 0" and 



stores the source IP address of the IP header of the received 
message 141 and the ID for identifying the request source 
temporarily, then waits for a reply message to be returned 
to the DNS query. 

Receiving the DNS query message 142, the dynamic DNS 
2a refers to the resource record table 200 so as to search 
the corresponding IP address and network ID with reference 
to the FQDN included in the received message 142 (step 143) . 
In case the dynamic DNS 2a cannot reply to the query 142 by 
itself, the dynamic DNS 2a sends the query to the DNS server 
that manages upper domains, thereby obtaining both IP 
address and network ID corresponding to the FQDN from the 
DNS server that manages the domain to which the FQDN belongs . 

Obtaining both IP address and network ID 
corresponding to the FQDN, the dynamic DNS 2a sends the reply 
message 144 including the IP address and the network ID to 
the gateway node 3a in response to the DNS query. 

Receiving the reply message 144, the gateway node 3a 
writes the IP address and the network ID included in the 
received message 144 in the destination IP address field and 
the destination network ID field, which are entries 
corresponding to the source IP address in the user 
management table 310 (step 145) . After that, the gateway 
node 3a sends reply messages 146 and 147 including the IP 
address corresponding to the FQDN to the mobile terminal 7a 



via the subscriber node 4a in response to the DNS query 
message . 

Receiving the reply message 147, the mobile terminal 
7a sets the IP address included in the received message 147 
in the destination IP address field of the IP header and 
sends the IP packet including the user information 148 to 
the subscriber node 4a. 

Receiving the IP packet 148, the subscriber node 4a 
reads the tunnel ID corresponding to the source IP address 
from the user state management table 4 00 and adds an 
additional header including the tunnel information to the 
user information to be transferred to the gateway node 3a 
via the connection between the subscriber node 4a and the 
gateway node 3a set in the origination procedure . The packet 
is thus transferred to the gateway node 3a (step 149) ♦ 

Receiving the original user information, as well as 
the packet 149 including the additional header, the gateway 
node 3a removes the additional header, then reads the 
destination network ID corresponding to the destination IP 
address of the original IP packet header from the user 
management table 310 so as to compare the read destination 
network ID with the ID of the gateway node itself (step 128) . 

When the source and destination network IDs do not 
match, the gateway node 3a refers to the gateway node address 
table 300 so as to read the IP address of the destination 



gateway node 3c corresponding to the destination network ID. 
After that, the gateway node 3a transfers a packet 
configured by original user information, as well as an 
additional header including the IP addresses of both source 
and destination gateway nodes to the gateway node 3c (step 
129) . 

According to the second embodiment of the present 
invention, therefore, it is possible to provide a 
terminating service to each mobile terminal that employs the 
dynamic IP address method without expanding the 
communication protocol used between a subscriber node and 
a gateway node. 

Next, a third embodiment of the present invention will 
be described with reference to the accompanying drawings. 
This third embodiment employs means for obtaining a 
destination network ID corresponding to a destination IP 
address by sending a DNS query to a dynamic DNS 2 when a 
gateway node 3 receives a packet including user information. 

Fig. 18 shows a procedure for executing processings in 
the third embodiment of the present invention. 

The procedure shown in Fig. 18 is different from the 
procedure shown in Fig. 17 in that the gateway node 3a does 
not have the DNS query monitoring routine, but has means for 
asking the DNS about the destination network ID 



corresponding to a destination IP address when receiving 
user information. 

When the user of the mobile terminal 7a specifies a 
destination apparatus with its name so as to start 
communication, the IP address of the destination apparatus 
is identified from the name. The mobile terminal 7a, 
therefore, sends a DNS query message 161 including the name 
(FQDN) to the dynamic DNS 2a, 

Receiving the DNS query message 161, the dynamic DNS 
2a searches the corresponding IP address with reference to 
the FQDN included in the received message 161 (step 162) . 
In case the dynamic DNS 2a cannot reply to the query 161 by 
itself, the dynamic DNS 2a sends the query to the DNS server 
that manages upper domains, thereby obtaining both IP 
address and network ID corresponding to the FQDN from the 
DNS server that manages the domain to which the FQDN belongs . 

Obtaining the IP address corresponding to the FQDN, 
the dynamic DNS 2a sends a reply message 163 including the 
IP address to the mobile terminal 7a in response to the DNS 
query message. 

Receiving the reply message 161, the mobile terminal 
7a sets the IP address included in the received message 163 
in the destination IP address field of the IP header and 
sends a packet (164) including the user information to the 
subscriber node 4a. 



Receiving the IP packet 164, the subscriber node 4a 
reads the tunnel ID corresponding to the source IP address 
from the user state management table 4 00 and adds an 
additional header including the tunnel information to the 
user information and transfers the user information to the 
gateway node 3a via the connection between the subscriber 
node 4a and the gateway node 3a, set in the origination 
procedure* The packet is thus transferred to the gateway 
node 3a (step 165) . 

Receiving the original user information, as well as 
the packet 165 including the additional header, the gateway 
node 3a removes the additional header, then sends a DNS query 
message 166 including the destination IP address set in the 
original user information to the dynamic DNS 2a. 

Receiving the DNS query message 166, the dynamic DNS 
2a refers to the resource record table 200 so as to read the 
network ID corresponding to the IP address (step 167) , then 
sends a reply message 168 including the network ID to the 
gateway node 3a. 

Receiving the message 168, the gateway node 3a 
compares the destination network ID with the ID of the 
gateway node itself (step 128) . 

In case the source and destination network IDs do not 
match, the gateway node 3a reads the IP address of the 
destination gateway node 3c corresponding to the 



destination network ID from the gateway node address table 
300. After that, the gateway node 3a transfers a packet 
configured by the original user information, as well as the 
additional header including the IP addresses of both source 
and destination nodes to the gateway node 3c (step 129) . 

According to the third embodiment of the present 
invention, therefore, it is possible to provide the 
terminating service to each mobile terminal that employs the 
dynamic IP address method without adding a function for 
monitoring DNS queries to any of the subscriber and gateway 
nodes ♦ 

Next, a fourth description of the present invention 
will be described. In this fourth embodiment, the gateway 
node 3 is provided with the DNS query monitoring routine 60 
shown in Fig. 11, as well as means for checking, when 
receiving a packet including user information, whether or 
not the destination network ID corresponding to the 
destination IP address is held in itself and obtaining the 
destination network ID corresponding to the destination IP 
address from the dynamic DNS 2 by sending a DNS query thereto 
in case the destination network ID is not held in itself. 

This embodiment applies when the gateway node that has 
received a DNS query message 144 differs from the gateway 
node that has received a packet 149 including items of user 
information and an additional header. The gateway node that 



has received the user information, as well as the packet 149 
including an additional header checks whether or not the 
gateway node holds the destination network ID corresponding 
to the destination IP address. When the gateway node does 
not hold the destination network ID, the gateway node sends 
a DNS query message 166 including the destination IP address 
set in the original user information to the dynamic DNS 2a 
as described in the above third embodiment. The subsequent 
processings are the same as those in the third embodiment. 

According to the fourth embodiment of the present 
invention, therefore, it is possible to provide the 
terminating service for each mobile terminal that uses a 
dynamic IP address, since a gateway node that has not 
monitored a DNS query message related to the name of a 
communication destination, when receiving an original 
packet whose IP header includes the IP address of the 
communication destination that uses a dynamic IP address 
from an origination terminal, sends a DNS query to the 
dynamic DNS so as to obtain the network ID of the destination 
terminal . 

As to be understood clearly from the description of 
the above embodiments, according to the present invention, 
it is possible to provide the terminating service to each 
terminal that uses a dynamic IP address. In addition, it 
is possible to use a mobile packet communication network 
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ef f ectively so that a network provider can provide the users 
with a packet communication service for between mobile 
terminals, as well as an application service that uses a 
function for terminating the packet transfer from a fixed 
network for each mobile terminal. Especially, because the 
IPv6 address is featured by the IP address autoconf iguration 

:Q function, the present invention will be very effective when 

■-vj IPv6 addresses are used for terminals. 




CLAIMS 

1. A packet communication control apparatus for data 
communication with a mobile terminal, said apparatus being 
connected via a network to a server for holding information 
on correspondence between IP addresses allocated to 
communication apparatuses and the names of said 
communication apparatuses; a plurality of gateway 
apparatuses; and a service control apparatus for holding 
location information and service information for each 
mobile terminal, comprising: 

means for reading the identifier of one of a plurality 
of said gateway apparatuses from said service control 
apparatus, said gateway apparatus being a home gateway 
apparatus set permanently for said mobile terminal; 

means for receiving, when an IP address is allocated 
to said mobile terminal, said IP address from said mobile 
terminal; and 

means for sending said allocated IP address and said 
identifier of said home gateway apparatus to said server, 
2. A packet communication control apparatus for data 
communication with a mobile terminal, said apparatus being 
connected via a network to a server for holding information 
on correspondence between IP addresses allocated to 
communication apparatuses and the names of said 



communication apparatuses; and a plurality of gateway 
apparatuses, comprising : 

means for receiving the identifier of one of a 
plurality of said gateway apparatuses from said mobile 
terminal, said gateway apparatus being a home gateway 
apparatus set permanently for said mobile terminal; 

means for receiving, when an IP address is allocated 
to said mobile terminal, said IP address from said mobile 
terminal; and 

means for sending said allocated IP address and said 
identifier of said home gateway apparatus to said server. 

3. The packet communication control apparatus 
according to claim 1 or 2; 

wherein said apparatus further comprises: 

means for monitoring a signal for sending a query to 
other communication apparatus about the address 
information, said address information being sent to said 
server by said mobile terminal so as to start data 
communication with the other communication apparatus; and 

a memory for storing said address information of the 
other communication apparatus and said identifier of said 
home gateway apparatus set permanently for the other 
communication apparatus, said address information being 
included in a reply signal returned from said server to said 
signal . 



4. The packet communication control apparatus 
according to claim 3; 

wherein said apparatus further comprises: 
means for reading said identifier of said home gateway 
apparatus of the other communication apparatus from said 
memory when receiving a packet addressed to the other 
communication apparatus from said mobile terminal; and 

means for sending said packet to said home gateway 
apparatus of said mobile terminal after said read home 
gateway apparatus identifier is added thereto. 

5. A packet communication control method employed for 
a packet communication control apparatus for data 
communication with a mobile terminal, said apparatus being 
connected via a network to a server for holding information 
on correspondence between IP addresses allocated to 
communication apparatuses and the names of said 
communication apparatuses; a plurality of gateway 
apparatuses; and a service control apparatus for holding 
location information and service information for each 
mobile terminal, comprising the steps of: 

reading the identifier of one of a plurality of said 
gateway apparatuses from said service control apparatus, 
said gateway apparatus being a home gateway apparatus set 
permanently for said mobile terminal; 



receiving, when an IP address is allocated to said 
mobile terminal, said IP address from said mobile terminal; 
and 

sending said allocated IP address and said identifier 
of said home gateway apparatus to said server, 

6. A packet communication control method employed for 
a packet communication control apparatus for data 
communication with a mobile terminal, said apparatus being 
connected via a network to a server for holding information 
on correspondence between IP addresses allocated to 
communication apparatuses and the names of said 
communication apparatuses; and a plurality of gateway 
apparatuses, comprising the steps of: 

receiving the identifier of one of a plurality of said 
gateway apparatuses from said mobile terminal, said gateway 
apparatus being a home gateway apparatus set permanently for 
said mobile terminal; 

receiving, when an IP address is allocated to said 
mobile terminal, said IP address from said mobile terminal; 
and 

sending said allocated IP address and said identifier 
of said home gateway apparatus to said server. 

7. The packet communication control method according 
to claim 5 or 6; 



VP mm 



wherein said IP address allocated to said mobile 
terminal is an IP address allocated by said home gateway 
apparatus ♦ 

8. The packet communication control method according 
to claim 7; 

wherein said method further comprises the steps of: 
monitoring a signal for sending a query to other 
communication apparatus about the address information, said 
address information being sent to said server by said mobile 
terminal so as to start data communication with the other 
communication apparatus; and 

storing said address information of the other 
communication apparatus and said identifier of said home 
gateway apparatus set permanently for the other 
communication apparatus in a memory, said address 
information being included in a reply signal returned from 
said server to said signal. 

9. The packet communication control method according 
to claim 8; 

wherein said method further comprises the steps of: 
reading said identifier of said home gateway 
apparatus of the other communication apparatus from said 
memory when receiving a packet addressed to the other 
communication apparatus from said mobile terminal; and 



sending said packet to said home gateway apparatus of 
said mobile terminal after said read home gateway apparatus 
identifier is added thereto. 

10. A packet communication control apparatus 
connected via a network to a plurality of gateway 
apparatuses and a subscriber node, comprising: 

a table on correspondence between identifiers and 
addresses of a plurality of said gateway apparatuses; 

means for deciding, when receiving a packet to which 
a header including the identifier of a destination gateway 
apparatus from said subscriber node, the address of said 
destination gateway apparatus with use of said table on 
correspondence ; and 

means for transferring said packet to said 
destination gateway apparatus, 

11. A gateway apparatus employed for said packet 
communication apparatus according to claim 10; 

wherein said gateway apparatus comprises means for 
adding a header including self-address information and the 
address information of said destination gateway apparatus 
to a packet to be transferred to said destination gateway 
apparatus ♦ 

12. A packet communication control apparatus 
connected via a network to a plurality of gateway 
apparatuses; a subscriber node; and a server for holding 



information on correspondence between IP addresses 
allocated to communication apparatuses and the names of 
those communication apparatuses, comprising: 

means for monitoring a signal for sending a query to 
other communication apparatus about the address 
information, said address information being sent to said 
server by said mobile terminal so as to start data 
communication with the other communication apparatus; and 
a memory for storing the address information of the 
other communication apparatus and said identifier of said 
home gateway apparatus which is set permanently for the 
other communication apparatus and is selected from among a 
plurality of said gateway apparatuses, said address 
information being included in a reply signal returned from 
said server to said signal, 

13. The packet communication control apparatus 
according to claim 12; 

wherein said apparatus further comprises: 
means for reading the identifier of said home gateway 
apparatus of the other communication apparatus from said 
memory when receiving a packet addressed to said 
communication apparatus from said subscriber node; 

means for identifying the address information of said 
home gateway apparatus of said destination apparatus with 
use of said table on correspondence; and 



means for transferring said packet to said home 
gateway apparatus of the other communication apparatus. 

14. A packet communication control apparatus 
connected via a network to a plurality of gateway 
apparatuses; a subscriber node; and a server for holding 
information on correspondence between IP addresses of 
communication apparatuses and the names of those 
communication apparatuses, comprising: 

a table on correspondence between identifiers and 
addresses of a plurality of said gateway apparatuses; 

means for sending a control signal including address 
information of the other communication apparatus to said 
server so as to obtain the identifier of the home gateway 
apparatus set which is permanently for the other 
communication apparatus and is selected from among a 
plurality of said gateway apparatuses when receiving a 
packet addressed to the other communication apparatus from 
said mobile terminal; and 

means for identifying the address information of said 
home gateway apparatus of the other communication apparatus 
from said identifier of said home gateway apparatus of the 
other communication apparatus included in a reply signal 
returned to said control signal by referring to said table 
on correspondence and transferring said packet to said home 
gateway apparatus of the other communication apparatus. 
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- .^1 



Send Correspondence to: 
MATTINGLY, STANGER & MALUE . P. C. 
104 East Hume Avenue 
/ Alexandria, Virginia 22301 



Direct Telephone Calls to: (name and telephone number) 
Telephone: (703) 684-1 120 
Fax:(703)684-1157 







J name of sole or first inventor 

Yukiko TAKEDA 






Inventor/ s signature Date 






Residence 

Tokorozawa, Japan ( TPK 


mm Citizenship 

Japan 






Post Office Address 

c/o Hitachi, Ltd., Intellectual Property Group 
New Marunouchi Bldg. 5-1, Marunouchi 1-chome, 
Chiyoda-ku, Tokyo 100-8220, Japan 






(Supply similar information and signature for second and 
subsequent joint inventors.) 
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~ /v ^ Ful1 name °* secon <* i°int inventor, if any 

j2^^Hidenori 1NOUCHI 










Second inventor's signature Date 


&m 








Residence 

Higashimurayama, Japan 


dH Citizenship 

Japan 










Post Office Address 

c/o Hitachi, Ltd., Intellectual Property Group 
New Marunouchi Bldg. 5-1 , Marunouchi 1 -chome, 
Chiyoda-ku, T^jkyoJ 00-8220, Japan 










^2 , J~\ Full name of third joint inventor, if any 

.Jakumi OHIShU 








0# 


Third inventor's signature Date 

WJuwl, OiMi i/iZ/2O0l 










Residence 

Yokohama, Japan cZ5]P^v 


mm 








Citizenship 

Japan 










Post Office Address 

c/o Hitachi, Ltd., Intellectual Property Group 
New Marunouchi Bldg. 5-1, Marunouchi 1 -chome, 
Chiyoda-ku, Tokyo 1 00-8220, Japan 










Full name of fourth joint inventor, if any 










Fourth inventor's signature Date 


&m 








Residence 


mm 








Citizenship 



Post Office Address 



^3^£[rI3& Full name of fifth joint inventor, if any 







Fifth inventor's signature 


Date 






Residence 




mm 




Citizenship 




&»» 




Post Office Address 
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